. This method was able to maintain tissue antigenicity and we therefore reasoned that it could provide optimal accessibility to endogenous mRNAs because it avoids the use of any embedding medium.
The second method employed a hydrophilic acrylic resin which had been used effectively with striated muscle for immunoelectron microscopy (Timms, 1986) . Other forms of acrylic resins have been used successfully in EM in situ hybridization on tissue sections (Webster et al., 1987; Binder et al., 1986; Jamrich et al., 1984) . 4 and 5) . On the basis of these histograms, we determined that for LR White sections a cluster size less than or equal to four was commonly found for both sense and the anti-sense probes ( Figure  4) , whereas on the ultracryosections the common cluster size was six or less ( Figure  5 ). Because clusters with less than five gold spheres were as likely to rep- 
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:' i: : (C) Use of biotinated anti-sense mANA (579 nt) and gold-labeled antibodies reveals that distribution of myosin mANA is greatest along the periphery of myofibrils and in intermyofibrillar spaces (arrowheads). Clusters of five or more gold particles are seen beside both A-and I-bands. Bar = 1 tm. showsfrequency distribution of numbers of gold particles in a cluster analyzed from three electron micrographs. As with the LA White sections in Figure 4 , lower numbers of gold particles in a cluster occur with both same-sense and anti-sense probes and reflect background resulting from incomplete removalofunhybndized biotinated probe during the ANASe A and washing steps. More clusters oflarger number were found than with LA White sections.
Clusters of 5 were usedto detect myosin mRNA in all quantitative analyses.
Figure a
Electron micrographs of ultracryosections of rabbit papillary muscle showing typical ultrastructural preservation with large empty spaces (S) between myofibrils.
(A-C) The same in situ hybridization protocols as those in Figure 2. (A) The number of clusters of gold particles is very low with omission of riboprobe from hybridization mix, indicating low levels of nonspecific antibody binding. (B) Few sites of nonspecifically bound nucleotides are revealed by use of same-sense riboprobe.
(C) Number of clusters of gold-labeled antibodies is greater for ultracryosections than for LA White sections. Both methods show the same distribution along the periphery of the myofibrils and beside both A-and I-bands (arrowheads). Bar = 1 tm. et al., 1987) . In antibody detection ofbiotin, the primary antibody comes between the nucleotide and the secondary gold-labeled antibody and separates the gold particle from the mRNA, yielding successful in situ hybridization results (Singer et al., 1989; Webster, et al., 1987; Binder et al. , 1986) and Bishop, 1977) and is greater in cardiac muscle (Zahninger and Klaubert, 1982) . . Clusters of 5 were counted from 10 randomly sampled electron micrographs for each hybridization run with no probe, same-sense probe, and antisense probe; results from one run are shown here. Note that for both LA White and ultracryosections nonspecific antibody is closeto zero when biotinated probe is omitted. Myosin mANA binding is fivefold greater than nonspecific ANA binding for LA White and ultracryosections (see text). Absolute density of clusters of the same area of tissue section is higher for ultracryosections than for LA White. et al., 1988; Tokuyasu, 1983; Wang and Ramirez-Mitchell, 1983 
